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BACKGROirvn OF THTT, TTH YKNTTm^ 
1- Field nf thp. Tnypntim 

The present invention is broadly directed to the preparation of stable 
5 formulations conteining certain recently developed acylated insulins, and es^ieciaUy 

formulations suitable for parenteral delivery, particularly as an injectable 
formulation, to a patient. More particularly, the present invention relates to the 
preparation of storage stable aqueous formulations of certain acylated insulins and 
insulin analogs using zinc as a necessary ingredient and preferably including a 
^0 phenolic compound. 

2. Description of Relatprf 

It has long been a goal of insulin therapy to mimic the pattern of endogenous 
insulin secretion in normal individuals. The daily physiological demand for insulin 
fluctuates and can be separated into two phases: (a) the absorptive phase requiring 
a pulse of insulin to dispose of the meal-related blood glucose surge, and (b) the 
post-absorptive phase requiring a sustained amount of insulin to regulate hepatic 
glucose output for maintaining optimal fasting blood glucose. Accordingly, 
effective therapy generally involves the combined use of two exogenous insulins: 
a fest-acting meal time insulin provided by bolus injections and a long-acting basal 
insulin administered by injecticm once or twice daily. 

RecenUy, a class of acylated insulins has shown promise for use as a long- 
acting basal insulin therapy. These acylated insulins are prepared by acylating, 



selectively with an activated fatty acid derivative, the free amino group(s) of a 
monomeric insulin, including normal insulin and certain insulin analogs* Useftil 
fetty acid derivatives include reactive fatty add-type compounds having at least a 
six (6) carbon atom chain l^gtfa and particularly those fatty acid derivatives having 
8 to 21 carbon atoms in their chain. Mono-acyiated normal human insulin, ac^lated 
with a palmitic add derivative, is a particularly promising candidate* Insulins 
falling within this category are described in Japanese patent application 1 254,699. 

As well-understood by those skilled in this art, normal insulin has long been 
prepared in storage stable aqueous formulations by combining it with zinc and a 
phenolic preservative. Absent such stabilizers, insulin solutions exhibit a tendency 
to produce aggregates or precipitates and to experience a reduction in potMcy- 
Current long-acting insulin preparations, in contra^, are provided as suspensions or 
emulsions of the active insulin componwit in an aqueous vehicle. A long-acting, 
soluble form of insulin, which is stable at a physiological pH, would have 
advantages. 

Uloe normal insulin, cslain acylated insulins, and in particular those insulins 
acytol with the above-mentioned long chain fiatty acid derivatives, have also been 
found to be unstable upon |»-olonged^iagem aqueous solution. Storage instability 
is a particular problem with acylated Biosynthetic Human Insulin (BHI), wherein 
the 6 amino group of Lys^' is acylated with a palnutic add derivative, i.e., N- 
palmitoyl Lys^ human insulin. This acylated insulin also shows a strong tendency 
to fom higher aggr^tes and thus has a much more linuted solubility compared to 
normal BHI. In order to provide formulations of such acylated insulins convenient 
for mass distribution, eq)eciaUy in a soluble form suitsible for parenteral delivery 
to a patiait, a storage stable prq>aration of these acylated insulins is needed. 

The present invwition provides a simple formxilation containing such fatty 
acid*acylated insulins and insulin analogs that exhibit sufiici^t chemical and 
physical stability, particularly witti respect to solubility and potency, needed to 
survive extended storage associated with mass distribution of pharmaceuticals. 
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DESCRTPTIQN QF THE INVENTION 

All amino acid abbreviations used in this disclosure are those accepted by the 
United States Patent and Trademark Office as set forth in 37 C*F.R. § 1.822(B)(2). 

The terms "insulin" and "normal in^din" as used herdn mean human insulin, 
5 pork insulin, or beef insulin. Insulin possesses three free amino groups: B^- 

Phenylalanine, A^-Glycine, and B^'-Lysine* The free amino groups at positions 
and are a-amino groups. The free amino group at position is an e-amino 
group. 

The term "proinsulin" as used herein is a properly cross-linfced protein of the 
1 0 formula: 

B~C-A 

wherein: 

A is the A chain of insulin or a functional derivative thereof; 
B is the B chain of insulin or a functional derivative thereof having an €- 
15 amino group; and 

C is the connecting pqjtide of proinsulin. Preferably, proinsulin is the A 
chain of human insulin, the B chain of human insulin, and C is the natural 
connecting peptide. When proinsulin is the natural sequence, proinsulin possesses 
three fiee amino groups: Phenylalanine(l) (a-amino group), Lysine(29) (e-amino 
20 group) and Lysine(64) (e-amino group). 

Hie term "insulin analog" as used herein is a properly cross-linked protein 
exhibiting insulin activity of tiie formula: 

A-B 

wherein; 

25 A is the A chain of insulin or a functional derivative of the insulin A chain; 

and 

B is the B chain of insulin or a functional derivative of the insulin B chain 
having an e-amino group and at least one of A or B contains an amino add 
modification from the natural sequoioe. 



Preferred insulin analogs include insulin wherein: 

the amino acid residue at positi(m Bi^ is Asp, Lys, Leu, Vai, or Ala; 

the amino acid readue at position B^^ is Lys or Pro; 
imino acid residue at position B^^ is His or Asp; 

the amino acid residue at position is Phe^ Asp, or deleted alone or in 
combination with a deletion of the residue at position B^; 

the amino acid residue at position is Thr, Ala, or deleted; and 

the amino acid residue at position is Ser or Asp; provided that either 
position B^ or B^' is Lys. 

In standard biochemical terms known to die ordinarily skilled artisan the 
preferred insulin analogs are Lys^Pro^-human insulin (B?* is Lys; tf' is Pro); 
As|)®*-human insulin (B^ is Asp); A^^^-human insulin, Arg^*'^-human insulin, 
Asp^^**-human insulin, Arg^-human insulin, AspP\Glu^^^ -human insulin, AlaP- 
human insulin, and Gly^^-human insulin. 

The term "acylating" means the introduction of one or more acyl groups 
covalentiy bonded lo the free amino groups of the protein. 

The term "fatty add" means a saturated or unsaturated Q-Cji fatty aad- 
The term "activated fetty add ester* means a fetty add which has be^ activated 
using geneial techniques described in Methods of Enzymology , 25:494-499 (1972) 
and Lapidot et al., in L of Lipid Res. , 8:142445 (1967), incorporated herein by 
reference. The preferred fatty acids are saturated and include myristic acid (C14), 
pentadecylic acki (C^, palmitic acid (Ci«), hq)tadecylic acid (C^) and stearic acid 
(Cig). Most preferably, the fatty acid is palmitic acid. Activated fatty acid ester 
includes derivatives of agents such as hydroxybenzotriasdde (HOBI), N- 
hydroxysucdnimide and derivatives thereof. The preferred activated ester is N- 
sucdnimidyl palmitate. 

The term "cross-link" means the formation of disulfide bonds betwe^ 
cysteine residues, A properly cross-linked proinsultn, insulin or insulin analog 
contains tiu:ee disulfide bridges. The first disulfide bridge is formed between the 



cysteitte residues at positions 6 and 11 of the A-chain. The second disulfide bridge 
links the cysteine residues at position 7 of the A-chain to the cysteine at position 7 
of the B-d3ain. The third disulfide bridge links the cysteine at position 20 of the A- 
chain to the cysteine at position 19 of the B-chain* 

The tenn ''aqueous" includes cosoivent systems as well as use of water only 
as a solvent Aqueous composidons containing water as the m^or, if not the sole, 
solvent are preferred. 

The present invention lela^ to the preparation of storage stable formulations 
of certain fatty acid-acylated insulins and insulin analogs. In one particulaiiy 
preferred aspect, the present invention relates to a composition comprising an 
aqueous solution of a fatty acid-acylated insulin, a source zinc cations, and 
preferably, though optionally a phenolic compound. 

Insulin and insulin analogs used to prepare tt?e fatty acid-acylated insulins 
that are the principal focus of the piesent invention can be prepared by any of a 
variety of recognized peptide synthesis techniques including classical (solution) 
methods, solid phase methods, semi-synthetic methods, and more rec^t 
recombinant DNA methods. For example, Chance et al., U.S. patent application 
number 07/388,201, EPO publication number 383 472, Brange et al., EPO 214 
826, and Belagaje et ai., U.S. Patent 5,304,473 disclose the preparation of various 
proinsulin and insulin analogs and are herdn incorporated by reference. The A and 
B chains of the insulin analogs of the present inventitm may also be prepared via a 
proinsulin-like precursor molecule using recombinant DNA techniques. See Frank 
fit al., Peptides; Synthe^-Structure-Function, Proc. Seventh Am. Pept Symp. . 
Eds. D, Rich and E, Gross (1981) which is incorporated herein by refenaice. The 
source of the insulin is not critical, though insulins having the structure of that 
produced by humans and the insulin analog Lys^^^Fro^ human insulin are 
preferred. 

Generally, the insulin and insulin analogs are acylated by reacting them with 
an activated fatty acid derivative, such as an ac^vated fetty add ester. The 



acylation of normal insulin with a fatty acid is disclosed in Japanese patent 
application 1-254,699. See also Hashimoto et al., Pfumnaceutiad Eesearch^ 6: 
171-176 (1989). These disclosures are incorporated herein by reference* 

Preferad)ly, the acylation is conducted under basic conditions^ i.e., at a pH 
greater than 9-0 and preferably about 10.5, in a polar solvent While the reaction 
can be conducted in a wholly organic polar solvent using a base having an aqueous 
pKa of greater than or equal to 10,7S, a mixed organic and aqueous solvm is 
generally preferred for the reaction medium. Preferred bases are 
tetramethylguanidine, diisopropylethylamine or tetrabutylammonium hydroxide. 
One particularly suitable solvent has been acetonitrile and water, containing about 
50% acetonitrile. Other polar solvents include dimethyl sulfoxide, 
dimethylformaxnide and the like. Cosolvents also include acetone and water, 
isopropyl alcohol and water, and elbanoi and water. Time and temp^ature 
conditions suitable for conducting the reacticms are not narrowly critical. A 
temperature of 0 to 4XfC ami a reacdon time of 15 minutes to 24 hours should 
generally be suitable. A particularly preferred way of preparing such fetty acid- 
acylated insulins is described in copending U.S. application Serial No. 08/341231 
filed November 17, 1994, the disclosure of which is incorporated herein by 
reference. 

Once the reaction is complete, the reaction mixture typically is diluted wiUi 
water and an acid is added to neutralize the alkalinity. The add is supplied as an 
aqueous solution to the acylated protein and serves to lower the solution pH to 
bdow the isoelectric point of the protein. Normally, at this point the protein is in 
a properly buffered aqueous solution for further processing. Such procesang 
particularly includes purification by standard methods such as reverse phase or 
hydrophobic chromatography and concentration by ultrafiltration. For acylated 

B29 

insulin and acylated insulin analogs, particularly N-acylated Lys human insulin 
and B28-N^-acyIated-Lys^^^Pro^-human insulin and especially the palmitic add- 
acylated species, die pH normally should be adjusted to below about 3«0, and 



preferably to between about 1.5 and 2.5, using the acid as-needed* Suitable acids 
include HCl, acetic acid, glycine and citric acid. Use of citric acid at a 
concentration of 50 mM has be^ fonnd suitable. If needed the pH also can be 
readjusted with a base, such as sodium hydroxide, to keep it within the desired 
limits* 

At this point, the aqueous solution of the purified acylated protein, 
particulady a &tty acid-acylated insulin or a fatty acid-acyiated insulin analog, can 
be processed to recover the soluble protein as a powder. In the broad practice of 
the present invention, any procedure for recovering the acylated protein as a 
powder, including lyophilization (freeze drying) crystallization or precipitation 
techniques, can be used. The present invention is not limited to the way of isolating 
and recovering the acylated insulin or insulin analog in powder form. 

The acylated insulin or acylated insulin analog powder can then be used to 
prepare the storage stable formulations of the present invention useful for insulin 
therapy, i.e. for administering to a patient in need thweof (i,e. a patient suffering 
from hyperglycemia). Such formulations contain an effective amount of the fatty 
acid-acylated insulm in combination with tiie required st£d>ilizing ingredi^tfs) and 
normally with one or more pharmaceutically acceptable excipients or carriers. 

In one aspect of the present invention, an aqueous solution of the purified 
fatty acid-acylated insulin, and especially an aqueous solution of N-palmitoyl 
Lys human insulin or an aqueous solution of a purified fatty acid-acylated insulin 
analog and especially B28-N -palmitoyl-Lys Pro -human insulin, is fortified 
with zinc prior to lyophilization. Typically, a water soluble zinc salt, such as zinc 
chloride or zinc acetate, is added to and mixed with an aqueous acylated protein 
solution in an amount of 0.2 mole zinc per mole of insulin and up to 0.7 mole zmc 
per mole of insulin. Preferably the zinc is added in an amount of 0.3 to 0.55 mole 
per mole of insulin. Apjdicants have found that lyophilizing an aqueous soluticm of 
the fetty-acid acylated insulin in the presence of zinc enhances protein stability, 
compared to zinc-free lyofdiilized powder* 
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^ The present invention especially p^tains to storage stable aqueous solutions 

^ of the fatQr-acid acylated insulin and fatty acid-acylated insulin analog. In such 

solutions the acylated insulin or insulin analogs, and particularly N-palmitoyI 

ffS Lys human msuim nay be present in vaiyingconcentnLtions ranging from abo 

pi 5 L4 mg/ml to about 11 mg/ml. For N-palmitoyI Lys^^ human insulin, a 

^^•^ concentration in the range of about 2.9 to 3.8 mg/ml mLl be suitable in most cases. 

These compositions are typically, though not necessarily, parenteral in nature. 
IB In accordance m\h the present invention, zinc is present in Uie formulation 

in an amount of from about 0*2 mole to about 0.7 mole p^ mole of the £atty 
10 acid-acylated insulin and fetty acid-acylated insuUn analog, preferably about 0.30 

^ to 0.55 mole of zinc per mole of acylated insulin and most preferably about 0.35 

^^■^ B29 

mole zinc p^- mole of acylated insulin. F<»- N-palmitoyl Lys human insuUn, this 
5?1 correspcmds to an amount of zinc in the composition broadly from ^ut 0.22% to 

^ about 0.76% by weight of the acylated insulin, preferably from about 0.38% to 

15 about 0.59 % by weight based upon the acylated insulin content of the formulatior 



and most preferably about 0.38% by weight. Conveniently, the zinc can be added 
^ as one of its water-soluble salts such as zinc chloride, zinc acetate and the Uke. 

Another piefened stabilizing compcment of the aqueous formulation of this 
invention is a phenolic compound. When used, the phenolic compound is piesent 
^ 20 broadly in an amount of from about 0.5 mg. to about 5 mg. p^ each milliliter of 

^ the aqueous formulation (about 0.05% to about 0.5% by weight). Preferably, the 

phffliolic compound is present in an amount to also provide the composition with a 
^ preservative effect. In this regard, the phenolic compound ^ically would be 

1^ present in an amount of at least about 2.5 mg/ml of solution up to about 5,0 mg/ml. 

^ 25 Most commercial preparations will contain a ph^olic compound in an amount 

1^ ranging from about 2.75 mg to about 3.2 mg per each milliliter of the formulation. 

Suitable phenolic compounds include, for example phenol, m-cresol, o-cresol, p- 



cresol and methylparaben. Preferred i^^olic compounds are phenol and m-cresol. 
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When using phenol it is preferred to use about 2.75 mg/ml, with m-cresol about 
3.1Smg/ml. Nfktutesafphenoficcompouiulsalsoaiecontempkited, andai^^ 
of 2. 15 mg/ml of m-cresol with 0.87 rag/ml of phenol is suitable. 

The injectable formulations of the present invention can be prepared using 
conv^tional dissolution and mbdng jmceduies. To prepare a suitable formulation, 
for example, a measured amount of the fotly acid-acylated insulin or £atty acid- 
acylated insulin analog powd^ is combined with the other required ingredients, 
including water in an amount sufficient to dissolve the components and provide Ae 
insuUn species at the desired strength and a soluble zinc salt. Preferably, a phenolic 
compound also is included. Applicants have found that the acylated insulin, 
particulariy N-palmitDyi Lys human insulin, forms a complex with the anc and 
phenolic additives, which ^^sarently contributes to the improved chemical stability 
observed with these formulations. 

At this point, it also is important to adjust ^ pH of the solution to maximize 
product storage stability. A variety of acids, such as hydrochloric acid, acetic acid, 
citric acid and the like, and a variety of bases, such as sodium hydroxide, 
ammonium hydroxide and the lilce, can be used for the pH adjustment. The pH of 
the solution influwices both the chemical stability of the insulin solution and the 
solubility of the insulin in the aqueous formulation. The pH should be adjusted to 
within the range of 6.8 to 7.8, Applicants determined that the chemical stability of 
aqueous solutions of acylated msulins is better at the lower end of the recited pH 
range, while the solubility of the acylated insulins is bettor at the higher end of the 
range. For commercial preparations of N-palmitoyl Lys human msulin the pH 
of the soluticm preferably is in the range of 7 ,1 to 7.6, more preferably about 7,2 
to 7.3. Thereafter, the solution can be sterilized, such as by micro filtration, and 
then is asq>tically filled and sealed, for example in a vial. 

In additional to the insulin, zinc, am! Ae ph^olic compound, pharmaceutical 
compositions adspted for |»rent^ administration in accordance with the present 
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invention may employ, additional excipients and carriers such as water^miscible | 
organic solvents such as glycerol, sesame oil, groundnut oil, and aqueous propylene | 
glycol and the like* When present, such agents are usually used in an amount | 
ranging from about 0.5^ to about 2.0% by weight based upon the final | 
formulation. Examples of such pharmaceutical compositions include sterile, f 
isotonic^ aqueous saline solutions of the insulin buffered with a pharmaceutically | 
acceptable buffer and pyrogen free. For further information on the variety of ^ 
tedmiques using conventional excipients or cani^ for parenteral products, please i 
see Remington's Pharmacgutical Sciences, 17th Edition, Mack Publishing | 
Company, Easton, PA, USA (1985) which is incorporated herdn by reference. | 

In the bioad practice of the present invention, it also is contemplated that a | 
formulation may contain a mixture of an acylated insulin or acylated insulin analog j 

a normal insulin and/or an insulin analog. For example, N-palmitoyl Lys 
human insulin may be mixed with Biosynthetic Human Insulin (BHI) and/or witti 
Lys^^Pro^^-human insulin. Such insulin mixtures would be designed to provide 
a desired mode of action. Such mixtures ]iMy would contain an acylated insulin 
or insulin analog to normal insulin and/or insulin analog mole ratio of 30:1 to 1:3. 

The following example is presented to illustrate and explain the invention. 
While the invention is illustrated by reference to the preparation of a stable 

B29 

formulation of N-palmitoyl Lys human insulin, the scope of the invention should 
not be consid^ed as being limited to this example. Unless otherwise indicated, all 
references to parts and percentages are based on weight and ail t^peratures are 
expressed in degrees Celsius. 
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N-palnutoyl Lys humin insulin (36.4 itig) can be dissolved in 8 mis of 
O.OI N HO. Thereafter, 0.138 mg of zinc is added as zinc chloride irom a 10 
mg/ffll anc chloride aock solution, prepared by dissolving zinc oxide in 
hydrochloric acid. The pH of the solution of acylated insulin is adjusted to 7.S with 
IN sodium hydroxide. Glycerol (160 mg) is added as an isotonic agent, m-Cresol 
(25 mg) thm is added and the solution is mixed thoroughly. The pH is adjusted to 
7.2 with IN hydrochloric add and IN sodium hydroxide and the solution volume 
is adjusted to 10 mis with water. The solution then can be filt^ed and asepticaily 
filled into a vial. 

The principles, prefOTed embodinrats and modes of opration of the present 
inventicMi have been described in the foregoing specification. The invention wMdti 
is intended to be protected herein, however, is not to be construed as limited to the 
particular forms disclosed, since they are to be regarded as illustmtive rath^ than 
restrictive- Variations and changes may be made by those skilled in tise art wifliout 
departing from the spirit of the mvention. 
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We claim: 

1 . A stoxs^e stable insulin formulation comprising an aqueous solution 
of a fatty add-acylated insulin containing at least about 0.2 to 0.7 mole of zinc per 
mole of said fetty add-acylated insulin and having a pH of 6*8 to 7.8. 

2. The formulation of claim 1 containing about 0.5 mg to S mg of a 
phenolic compound per milliliter of said aqueous solution 

3. The fonnulation of claim 2 wh^in the fatty acid-acylated insulin is 
N-acylated Lys humin insulin. 

4. The formulation of claim 3 wherein the &tty add-acylated insulin is 

B29 

N-palmitoyl Lys human insulin and the solution contains at least about 0.3 to 
0,55 mole of zinc per mole of £atty add-acylated insulin. 

5. The fonnulation of claim 4 wherdn the solution contains about 2.5 
mg to 5.0 mg of said phenolic compound. 

6. The formulation of claim 5 wherein the phenolic compound is 
selected from the group consisting of phenol, m-cresol, p-cresol, o-cresol, 
methylparaben, and mixtures thereof. 

7. The ibnnulation of claim 4 wherein the zinc is added to the solution 
as a water soluble zinc salt selected from the group consisting of zinc chloride and 
zinc acetate. 

8. The formulation of claim 7 wherein tiie phenolic preservative is 
selected from the group consisting of phenol and m-cresol. 

9. The formulation of claim 1 also containing a normal insulin. 
10« The formulation of claim 1 also containing an insulin analog. 

11. The formuladon of claim 9 wherein the mole ratio of acylated insulin 
to normal insulin is in the range of 30:1 to 1:3. 

12, The formulation of claim 10 wherein the mole ratio of acylated 
insulin to insulin analog is in die range of 30: 1 to 1:3. 
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13. A storage stable insulin formulatitm comprising an aqueous solution 
of a fatty add-acylated insulin analog containing at least about 0.2 to 0.7 mole of 
zinc per mole of said fatty acid-acylated insulin and having a pH of 6 A to 7.8. 

14. The fonnulation of claim 13 containing about O.S mg to S mg of a 
phenolic compound per milliliter of said aqueous solution. 

15. The formulation of claim 14 wh^iein the fatty add-acylated insulin 
is B28-N*-acylated-Lys'^^Vro®^-human insulin. 

16. The formulaticm of claim 15 wherein the fatty acid-acylated insulin 
is B28-N^-{»Inutoyl-Lys®^^o^^-human insulin smd the solution contains at least 
about 0.3 to 0.55 mole of zinc per mole of fatty acid-acylated insulin. 

17. The fonnulation of claim 16 wherein the solution contains about 2.5 
mg to 5.0 mg of said phenolic compound. 

18. The fonnulation of claim 17 wherein the phenolic compound is 
selected from the group consisting of phenol, m-cresol, p-cxesoi, o-ciesol, 
m^ylparaben, and mixtures thereof. 

19. The formulation of claun 16 wherein the mc is added to the solution 
as a wat^ soluble zinc salt selected from the group consisting of zinc chloride and 
zinc acetate. 

20. The formulation of claim 19 wherein the phenolic preservative is 
selected from the group con^sting of phenol and m-cresoL 

21. The formulation of claim 16 also containing a normal insulin. 

22. The formulation of claim 16 also containing an insulin analog. 

23. The formulation of claim 21 wherein the mole ratio of acylated 
insulin analog to normal insulin is in the range of 30: 1 to 1:3. 

24. The formulation of claim 22 wherein the mole ratio of acylated 
insulin analog to insulin analog is in the range of 30:1 to 1:3. 

25. A storage stable acylated insulin formulation comprising a lyophilized 
powder of said acylated insulin fordfied with zinc in an amount of 0.2 to 0.7 mole 
zinc per mole of said acylated insulin. 
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26. The foimuiation of claim 25 pc^ared by lyqjMlizing an aqueous 
solution of the acylated insulin <»ntai]iing a soluble zinc salt. 
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STABILIZED AN ACYLATED INSULIN FORMULATIONS 

ABSTRACT OF THE DTSCLQSTOK 

A borage stable fonnulation comprising an aqueous solution suitable for 
parraiteial delivery, particularly as an iBjectable formulation to a patient, preferably 
having a pH of 7. 1 to 7.6, containing a fatty acid-acy^aied insulin or a fatty add- 
acylated insulin analog and stabiHzed using zinc and preferably a phenolic 
compound. 
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ktsoier ss the subject matter of each of the ciwns of this epi^iCrt^ 

the manner provided by the first psraorapth of Title 35. United States Code, f 1 1 2, we edcmnwledfie tfie duty to disdose materi;^ 
infomaiian as defined in Title 37, Code of Meral fteQutotions. f 1,&6ta) wMch occwred between the i&ata ciaie of the prior 
application and the naiionat or PCT intems^onai itRne date of this appfeatton; 




And we hereby appoint both ioindy and sevensUy. our attumeys with full poMer of si^tstH^rtwi and revocation, to 
pfOseccrte this app&ee^ and to transact all business in the Patent and Tmdemark. Office connected herewith the fOSvMino 
attorneys, their registration numbers bens listed after their names: 

l3onaid W. Barmsr. Reaistmion No. 17^37; Herold J, KnUv Reflistratlon Wo^.lS.saT;fdwtd F. Mdtie, Jr., Iteflistratian 
i^o-42J^>^>ni W. Beckett Re0is^i«rM. V^JOSQlJon^ Faienis, 

ftegisuetion No, 28^75; Man u Cantor. Registration ffo._28J£2£ James A. ^f^eaewsk^ Hefiistration lla.;2Uair Barry U 
Grossman, ReQtctratton I to. 30,a44 ; Joseph M. Slcerpon, Reefstration No. 2aitfi4;-:niomas L Peterson, ReatsMon No. 
30^69; H Bns U Medtacfc. HgnSuitigl No. 29.6?3;ytfffli>m J. Fisher, BepistmtiOn No. 32,1 SSiTh onwaH. Jackson, r 
Ito. 73 MB: an d Steven P. CatUider* fteSmtiSTNo. 36.467. 




JlJN-«7-^ig95 12:08 HBMB 3© ^13f5 

AilcoffttapciitfenceartdtelephonBo^ B gwUhfte Brt^^lOOl 
G Street N-W^ Wtohinatw, DX. 20001 ■*597,ttfepN>rte nwnbsr (2021 TOS: 



We hereby declare thit ail statemems nnade hefon Ch' ?gr own taowMaa ara true and Hwt 3tf cratmrttf matfc on 
infomnrtf on vKi betief ar« beb'evatf to be mi^ ar^ 

mieinerit£3mltheiyc«rorriacle3refHnIMilobvfUieorTO or both, und^Seetkn 1001 of Tide 18of thetlrvbed 

States Cade and tM such wOlttii talie ttol Mi i ien t s may jeopwite the vaBdrty me apptotion ar any patent hmit^ ihtnatL 

Signature^ 

^^U^t^xtSX/Ot. Hate 6''7*9S' 

^"^'""^ fatjSaSfMe_\ SccoA i ^ 

RMktcnee 6465 N. Park Aventf*. tnriiaMiiara. « 46220 ^ ^ 



RntOffioe 



■^Pue Name at 
Steond Inventx. 




31 S7 SapDWie BNd.. tadanapolis. IN 46268 



Post Office 



TOTflL p.«a 



BAfiCOOE LABEL 



U.S. PATENT APPLICATION 



SERtAL NUMBER 
08/484,542 



RUNG DATE 



CLASS 
530 



GROUP ART UNIT 
1806 



§ »AKK L. BRADBNr INDIAN2^LXSr MN; MICHAEL J. BECKA6B, XNDXANZiPOLIS, HK* 



**CONTINaiKG DATA********************* 
VERIFIED 



**FCREIC3K/PCT APPLICATIONS************ 
VERIFIED 



FOREIGK FILING LICENSE GRANTED 07/25/95 



STATE Oa 
COUNTRY 



MN 



SHEETS 
DRAWING 



TOTAL 
CLAIMS 



26 



INDEPENDENT 
OAIMS 



FlUNQ FEE 
RECEIVED 

$862.00 



ATTORNEY DOCKET NO. 



X-10097 



BANNER St iiUiLEGRETTI LTD 
ELEVENTH FLOOR 
1001 G STREET NW 
WASHINGTON DC 20001-4597 



S'TABILIZED ACYLATED INSULIN FORMULaTXOWS 



Thi& is to cert'rfy that annexed hereto is a true copy from the records of the Uritted States 
Patent and Trademark Office of tJ-ie application which is identified above. 

By Quthority of tlie 

COMMISSIONER OF FATBITS AND TRADEMARKS 



Date 



Certifying Officer 



